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Effect of micro-irrigation with rainwater catchment on the yield
and water use efficiency of spring wheat in the northwest of the

Loess Plateau

LIN HaifMingl ,ZHANG Zhi-Shan' , XIE Zhong*KuiZ (1. Gansu Agricultural University, Lanzhou,
730070,China; 2. Cold and Arid Regions Environmental and Engineering Research Institute, CAS, Lanzhou, 730000,
China). . Acta Ecologica Sinica,2003,23(3):620~262.

Abstract: Aid-to-irrigation with rainwater catchment is an efficient measure to assure the stability and
high-yield of crop production in the arid or semi-arid regions ,especially on the Loess Plateau of northern
China. In recent years, the researches relative to the issue focus on the determination of the aid-to-
irrigation system with rainwater catchment. The present study was conducted in field plots at the
northwest of the Loess Plateau to evaluate the effect of micro-irrigation with rainwater catchment on the
yield and water use efficiency (WUE) of spring wheat. In the field experiment, 36 field plots with each
area of 15 m*(3X5 m*) were established and treated with two factors of irrigation method and amount of
irrigation. The irrigation method as the main-treatment factor was set up with three treatments (pipe-

irrigation, drip-irrigation and micro-sprinkle-irrigation). The amount of water as the sub-treatment factor

“ ” (ZSPP1-A21-032)
:2002-04-14; :2002-08-19
(1953~), s s o
Foundation item:Sponsored by both “the light of the west project” from Chinese Academy of Science and the foundation
for the Middle-young Scientists of Gansu Province (ZSPP1-A21-032)
Received date:2002-04-14 ; Accepted date:2002-08-19
Biography : LIN Hai-Ming, Doctor candidate, professor, Majoring in teaching and research of agriecology and dryland

farming.



3 : 621

was set up with four treatments (0 mm, 22.5 mm 45. 0 mm and 67. 5 mm). The aid-to-irrigation was
given at the jointing stage, booting stage and blooming stage of the spring wheat development. The
experiment results showed that (1) the dynamic changes of soil water in wheat growth period were
subjected to the variation of the quantity at precipitation, irrigation and water consumption. In general,
water content in soil showed a decrease tendency. Micro-sprinkle-irrigation, especially at the irrigation
level of 67.5 mm, significantly increased the water content in the upper layer of soil (0~40cm); (2) the
effect of different irrigation methods on the wheat yield was not significant, however, the yield increase
with the increase amount of irrigation. The highest yield appeared in the treatments irrigated 67. 5mm by
micro-sprinkle-irrigation. Irrigation led to increase of the ear number per hectare, and decrease of the
grain number per ear and 1000 grain weight; (3) the WUE of treatments irrigated were higher than that of
check (CK); the WUE and water irrigation efficiency (WIE) of micro-sprinkle-irrigation were highest
among the three methods of irrigation; the WUE of the treatments irrigated 67. 5mm was highest among
the four levels of irrigation amount and the WIE of the treatments irrigated 45. Omm and 67. 5mm were
higher than other two levels of irrigation amount.
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Table 1 The yield and components of yield of wheat

Ttem CK® D1 D2 D3 F1 F2 F3 S1 S2 S3
Biomass 5351.4 5815.1 9294.5 8784.3 5963.1 7024.9 8317.3 4860 6849.1  7986.7
(kg * hm?)
Ear
number per hectare 298. 6 359.2 338.3 365 305. 8 316.7 374.2 289.2 321.7 388. 3
( « hm 2)
Grain
number per ear 24.3 23.9 22.1 22.1 25.5 23.7 22.3 21.4 27.1 23.3
(G b
1000 -

37.28 37.08 36. 44 36.5 36.61 36.5 37.09 36.25  35.99 34.75

<

grain weight (g)

Grain yield 1084.4 e? 1144.4 de 1515.6 ¢ 1780.0ab 1262.2d 1537.8 ¢ 1571.1 bc 1195.6 de1593.3 bec 1860.0 a
(kg « hm %)
(O CK Check.,D1 22. 5mm Drip-irrigation 22. 5mm.D2 45. 0mm Drip-irrigation 45. Omm.D3 67. 5mm
Drip-irrigation 67. 5mm, F1 22. 5mm Pipe-irrigation 22. 5mm, F2 45. 0mm Pipe-irrigation 45. Omm, F3
67. 5mm Pipe-irrigation 67. 5mm. S1 22.5mm Micro-sprinkle-irrigation 22.5mm, S2 45. 0mm Micro-
sprinkle-irrigation 45. Omm,S3 67. 5mm Micro-sprinkle-irrigation 67. 5mm
) 5% Mean values followed the same letters in a cullom are not significantly

different at p=<<0. 05

9’ 2
b
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Y) 2 wheat yield and its components
’ o
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Table 3 Water utilization in spring wheat growth period

Effective Irrigation | Total water Water use Water supply
= L K Soil water change i . .
Ireatments  precipitation quantity ( ) consumption efficiency efficiency
(mm) (mm) mm (mm) (kg +hm 2+mm ") (kg hm 2+ mm-1)
CK~* 83. 6 0 156. 3 239.9 4.53 /
D1 83. 6 22.5 150. 8 256.9 4. 45 2.67
D2 83. 6 45.0 163.0 291.6 5.20 9.58
D3 83. 6 67.5 143. 4 294.5 6. 04 10. 30
F1 83. 6 22.5 156. 8 262.9 4. 80 7.90
F2 83. 6 45. 0 151.1 279.7 5. 50 10. 07
F3 83.6 67.5 155. 4 306. 5 5.13 7.21
S1 83.6 22.5 152.0 258.1 4.63 4. 94
S2 83.6 15.0 151. 9 280. 5 5. 68 11. 31
S3 83.6 67.5 143.9 295.0 6.31 11.49
* 1 See table 1
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